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May 1889. Mr. Marth, JJphemeris for the Moon. 


Ephemeris for Physical Observations of the Moon. By A. Marth. 
1889 July 1 to 1890 January 1. 

(Continued from p. 140.) 


Greenwich 

Noon. 

Selenographical 
Colong. | Lat. 
of the Sun. 

Sel. Long. | Lat. 
of the Earth. 

Geocentric 

Libration, 

Amount. 

Direction. 

1889. 

July 1 

309°27 

—o°o8 

—4-93 

0, 

-3-61 

0 

6*u 

I26°3 

2 

321-52 

0-05 

5-92 

4-77 

7-59 

129-0 

3 

33376 

-003 

6-68 

57i 

878 

1307 

4 

345-99 

+ 000 

717 

6-39 

9-59 

1319 

5 

358-22 

+ 0-03 

7-34 

6-77 

997 

132-9 

6 

10-45 

005 

7-14 

6-8o 

9-85 

i33'8 

7 

22-66 

+ o"o8 

-6-57 

-6-45 

919 

I34-7 

8 

34-87 

o-ii 

5-60 

5-7o 

7-99 

1357 

9 

47-07 

0-14 

4-28 

4-58 

627 

137-0 

10 

59-27 

0-17 

2-67 

313 

411 

1396 

11 

71-47 

0-20 

-o-86 

-i-45 

i-68 

149-4 

12 

8366 

O23 

+1-04 

+ o-35 

1-09 

288-6 

13 

95-85 

026 

2-87 

211 

3-56 

306-4 

14 

108-04 

+ 0-29 

+ 4-52 

+ 3-71 

5-84 

309-5 

15 

120-23 

0-32 

5-85 

5-03 

771 

3108 

16 

132-43 

o-35 

6-81 

600 

9-06 

311-6 

17 

144-63 

0-38 

7-33 

6-59 

9-84 

312-2 

18 

156-84 

0-41 

7-41 

6-8i 

1005 

312-8 

19 

169-06 

o-43 

7-09 

6-68 

9‘73 

3I3-5 

20, 

181-28 

0-46 

6-40 

6-24 

8-93 

3I4A 

21 

193-51 

+ 048 

+ 5’43 

+ 5-52 

7-74 

3I5-6 

22 

205-74 

0-50 

4'24 

4'57 

6-23 

3I7-2 

23 

217-98 

o-53 

290 

3-44 

4-49 

3199 

24 

230-22 

o-55 

1'49 

2-15 

262 

325A 

25 

242-46 

o-57 

+ 007 

+ 079 

079 

354-8 

26 

254-71 

o-59 

— 1-29 

—062 

144 

1157 

27 

256-96 

o-6i 

2-56 

2-01 

3-25 

128-2 
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Greenwich 

Noon. 

Selenographical 
Oolong. | Lat. 
of the Sun. 

Sel. Long. | Lat. 
of the Earth. 

Geocentric 

Libration. 

Amount. 

Direction. 

1889 . 

July 28 

279-21 

rn 

o'? 

0 

4 - 

—367 

— 3*33 

4-96 

132*2 

29 

291-46 

o-66 

4-62 

4-50 

6-45 

* 34-4 

30 

30371 

o-68 

5*35 

5’49 

766 

135-8 

31 

315-95 

0-70 

5-87 

6-22 

8-54 

1368 

Aug. 1 

328-19 

0-72 

615 

6-65 

9-05 

137-4 

2 

340-42 

o -75 

617 

6-75 

9-14 

137*8 

3 

352-65 

0-77 

5-93 

6-49 

8-78 

1377 

4 

4-87 

+ 080 

- 5-42 

- 5-86 

7.97 

137-3 

5 

17-09 

0-82 

4-64 

4-87 

6-72 

136*5 

6 

29-29 

0-85 

3-59 

3-56 

5-06 

134*8 

7 

41-49 

0-87 

2-31 

2-01 

306 

131*1 

8 

53-69 

0-90 

—0-84 

-0-31 

0-90 

I IO '2 

9 

65-88 

092 

+0-74 

+ 1-43 

i-6o 

333-2 

10 

78-06 

0-95 

2-34 

3-06 

3-85 

322-7 

11 

90-24 

+ 0-97 

+ 3-83 

+ 4-48 

5-89 

3196 

12 

102-42 

i-oo 

5 -” 

5-59 

7-57 

3 I 7"7 

13 

114-61 

1-02 

6-07 

6-33 

8-76 

316-4 

14 

126-80 

1-04 

6-64 

6-67 

9-40 

3 i 5-4 

IS 

139-00 

ro6 

677 

6-66 

9-49 

3 I 4-7 

16 

151-20 

ro8 

6-49 

6-28 

902 

314-2 

17 

163-40 

i-io 

5-84 

5-62 

810 

3 i 4 -i 

18 

i 75 - 6 i 

+112 

+ 4-86 

+ 472 

6-77 

3143 

19 

187-83 

113 

3-65 

363 

515 

3 I 4-8 

20 

200-05 

115 

230 

239 

331 

316-1 

21 

212-27 

1-16 

+ 0"88 

+ 1-05 

1-38 

320-1 

22 

224-50 

i-i 8 

-051 

-o -33 

o-6o 

122-8 

23 

236-74 

119 

179 

170 

2-47 

1335 

24 

24897 

1*21 

291 

3*02 

4*19 

1360 

25 

261-21 

+ 1-22 

-3-82 

— 4 21 

5-69 

137-8 

26 

273-45 

1-23 

4‘49 

5‘ 2 3 

6-88 

139-5 

27 

285-69 

1-25 

4-90 

6*oo 

7-74 

140-9 

28 

297-93 

1-26 

5-°7 

6-48 

8-22 

142*1 

29 

310-17 

1-28 . 

5-00 

6*62 

8-29 

1431 

30 

322-40 

1-29 

4-73 

6*41 

7-96 

143-7 

3 i 

334'62 

I' 3 I 

4-29 

5-83 

7*24 

143-7 
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Greenwich 

Noon. 

Selenographical 
Colong. -| Lat. 
of the Sun. 

Sel. Long. | Lat. 
of the Earth. 

Geocentric 

Libration. 

Amount. 

Direction. 

1889. 

Sept. 1 

346'84 

O 

+ 1-32 

— 3° 6 9 

O 

- 4*92 

0 

6*14 

143^2 

2 

359-06 

, "34 

2-95 

3 - 7 o 

4-73 

\ I 4+5 

3 

11-26 

i - 35 

2-07 

2-25 

306 

137-3 

4 

2346 

i -37 

— 1-07 

—0-64 

125 

1202 

5 

3565 

i -39 

+ 0-03 

+ 1-02 

1-02 

358-5 

6 

47-83 

1-40 

1-22 

2'6t 

2-88 

334-9 

7 

6o-oi 

1-41 

2-43 

4-04 

4*72 

329-1 

8 

72*18 

+ 1*43 

+ 3-58 

+ 5-21 

632 

325-6 

9 

84*36 

1-44 

4-58 

604 

7-57 

322-9 

10 

96-53 

1-45 

5‘34 

6-49 

8-39 

320-8 

11 

108*70 

1-46 

5-78 , 

656 

874 

318-8 

12 

120-87 

1-47 

5-86 

6-28 

8-57 

317-2 

13 

I 33-05 

1-48 

5-54 ; 

5-68 

7-93 

3 * 5-8 

14 

145-23 

1*48 

4-87 

4-82 

6-85 

3 I 4-8 

15 

I 57-42 

+ 1-49 

+ 3-89 

+ 375 

5 - 4 o 

314-0 

16 

169-61 

1-49 

2-68 

2-54 

3-69 

3 i 3'6 

17 

181-81 

150 

+1-32 

+ 1-23 

i-8o 

3 t 3-2 

18 

194-01 

1-50 

—009 

—0-12 

o-i 5 

143-0 

19 

206-22 

1-50 

i -45 

1-48 

2-07 

135-5 

20 

218-44 

151 

2-68 

2-78 

3-86 

136-1 

21 

230-66 


3-69 

3-98 

. 5-42 

137-2 

22 

242-88 

+ 1-51 

-442 

-5-01 

6-68 

138-7 

23 

255-10 

I- 5 I 

4-83 

5-82 

756 

140-4 

24 

267-33 

1-52 

4-92 

6-35 

803 

142-4 

25 

279 - 5 S 

152 

4-70 

6-54 

805 

144-4 

26 

291*78 

1-52 

4-23 

6-37 

7-64 

146-6 

27 

304*00 

1-52 

3‘55 

5-83 

6-82 

148^8 

28 

316-22 

i -53 

2-75 

4’93 

5 65 

151-° 

29 

328-43 

+ I -53 

-i-88 

- 3'73 

4-18 

153-3 

30 

340-64 

i -53 

0-98 

2-30 

2-50 

157-0 

Oct. 1 

352-84 

i -53 • 

— 0-08 

-073 

0*73 

I 73-4 

2 

5-03 

i -54 

+ o-8o 

+ o-S9 

1-02 

3180 

3 

17*21 

1-54 

r68 

2-46 

2-97 

3257 

4 

29-39 

i -54 

2-53 

3-86 

4-62 

326-8 

5 

4 f 56 

i -54 

3-34 

5-03 

604 

326-5 
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Greenwich 

Ebon. 

Selenographical 
Colong. | Lat. 
of the Sun. 

Sel. Long* | Lat* 
of the Earth* 

Geocentric 

Libration. 

Amount. 

Direction, 

1889. 

Oct. 6 

5372 

+ i ? 54 

+4-07 

+ 5°89 

0 

7-16 

3 2 5°5 

7 

65-88 

i -54 

4-67 

6-40 

7-92 

324-1 

8 

78-04 

i -53 

5°7 

6-54 

8-27 

322-4 

9 

9019 

i '53 

521 

6-32 

8-19 

320-6 

10 

102-35 

i "53 

5-06 

577 

7-68 

318-9 

11 

114-51 

152 

4-60 

4-95 

6-76 

317-2 

12 

12667 

151 

3-83 

3-90 

5*47 

3 I 5-6 

13 

138-83 

+ 1-50 

+ 2-80 

+ 2-70 

3-89 

314-0 

14 

151-00 

1-49 

1-56 

i -39 

2-08 

3”-8 

15 

16317 

1-48 

+0-18 

+ 003 

0-18 

279-6 

16 

17535 

1-47 

— 1-24 

“ I "33 

1-82 

137-2 

17 

187-54 

1-46 

2-60 

2-63 

3-69 

135*4 

18 

19973 

1-44 

3 - 8 i 

3-83 

5-40 

* 35*3 

19 

211-92 

1-43 

477 

4-89 

6-83 

135-8 

20 

224-12 

+1-42 

- 5-42 

-573 

788 

136-7 

21 

236-32 

1-41 

5 - 7 o 

6-31 

850 

138-1 

22 

248-53 

1 40 

558 

6-58 

8-62 

1399 

23 

260-74 

i -39 

5-°7 

6-48 

8-22 

142-1 

24 

272-95 

1-38 

4-23 

600 

7-34 

144-9 

25 

285-16 

i -37 

3 -i 4 

5 -i 4 

6-02 

i486 

26 

297-37 

1-36 

1-91 

3-94 

4-38 

154-2 

27 

309-57 

+ i *35 

-063 

—2-48 

2-56 

165-9 

28 

32177 

i -34 

+ 0-62 

-o-86 

1-06 

215-5 

29 

333-96 

i *33 

1-76 

+ o-8o 

i -93 

294-6 

30 

346-15 

132 

2-77 

2-40 

3-66 

311-0 

3 i 

358-33 

1*30 

3-62 

3-84 

5-27 

316-8 

Nov. 1 

10-50 

1-29 

4-32 

5 03 

6-63 

3 I 9-5 

2 

2267 

1-28 

4-86 

5-92 

765 

320-8 

3 

34-83 

+1-26 

+ 5-23 

+ 6-4 6 

8-30 

321-2 

4 

46-98 

1-25 

5-42 

6-64 

8-56 

321-0 

• 5 

59-12 

1-23 

5-40 

6-47 

8-42 

320-3 

6 

71-27 

I-2I 

5-17 

5-97 

7-89 

319-2 

7 

83 ' 4 i 

II 9 

4-70 

5 -i 8 

6-99 

3179 

8 

95-55 

I-I7 

3’99 

4' 1 5 

5-75 

3162 

9 

107-69 

1-15 

3-°5 

2-94 

4-23 

314-0 
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Greenwich f 
Noon. 

Selenographical 
Colong. | Lat 
' of the Sun. 

Sel. Long. | Lat. 
of the Barth. 

Geocentric 

Libration. 

Amount. 

Direction. 

1889. 

Nov. 10 

H 9 0, 83 

+ ri 3 

+ 1*90 

+ r62 

0 

2*50 

3 IO< *4 

II 

131*98 

rio 

+ o*6o 

+ 0*24 

o*8i 

291*6 

12 

144*13 

1*08 

—o*8o 

-fi 4 

1*40 

144*9 

13 

156*28 

1*05 

2*23 

2*48 

3*33 

138*0 

14 

168*44 

1*03 

3*60 

3 * 7 i 

5*17 

135*9 

15 

180*61 

I *01 

4*82 

4*79 

6*8o 

134*9 

16 

192*78 

0*99 

5 * 8 i 

5*68 

8*12 

134*5 

17 

204*95 

+ 0*96 

-6*49 

- 6*33 

905 

* 34*5 

18 

217*13 

0*94 

6*77 

6*68 

9*50 

134*8 

19 

229*32 

0*92 

6*63 

669 

941 

* 35*5 

20 

241*51 

0*90 

6*04 

6*32 

8*74 

136*5 

21 

25371 

o*88 

5*°4 

5*58 

7 * 5 i 

1380 

22 

265*91 

o*86 . 

370 

4*43 

577 

140*2 

23 

278*11 

0*84 

2*12 

2*99 

3*66 

1447 

24 

290*31 

+0*82 

-o *43 

-1*32 

i *39 

i6i*8 

25 

302*50 

o *79 

+1*24 

+ o *43 

1*31 

289*1 

26 

314*69 

o *77 

2*78 

2*14 

. 3*51 

307*7 

27 

326*87 

o *75 

4*il 

3*69 

5*52 

3120 

28 

339*05 

0*73 

5 *i 8 

4*98 

7 *i 8 

314*0 

29 

35t*22 

0*71 

5*95 

5*94 

8*40 

3 i 5 *i 

30 

3*38 

0*68 

6*42 

6*55 

9*16 

3157 

Dec. 1 

15*54 

+ o*66 

+ 6*6o 

+ 678 

9*45 

3160 

2 

27*69 

0*63 

6*51 

6*66 

9 * 3 ° 

315*8 

3 

39*83 

o*6o 

616 

6*20 

8*73 

3 * 5*5 

4 

5 * *97 

0*57 

5*58 

5*45 

779 

3 i 4*5 

5 

64*10 

0*54 

4 * 

00 

4*45 

6*53 

3 * 3*1 

6 

7623 

0*51 

3*79 

3*27 

5*oi 

310*8 

7 

88*36 

0*48 

2*65 

1*94 

3*29 

306*3 

8 

100*49 

+ 0*45 

+ i *37 

+ o *55 

1*48 

291*9 

9 

112*63 

0*42 

0*00 

-0*86 

o*86 

180*2 

to 

12476 

0*39 

-1*41 

2*23 

2*64 

1477 

it 

136*90 

0*36 

2*82 

3*50 

4 * 5 ° 

141*2 

12 

149*04 

o *33 

4*16 

4*63 

6*23 

138*1 

*3 

i6i*i8 

0*30 

5*37 

5*57 

7*74 

136*2 

*4 

173*33 

0*27 

6*38 

6*28 

8*94 

* 34*7 
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Greenwich 

Noon. 

Selenographical 
Colong. 1 Lat. 
of the Sun. 

Sel. Long. | Lat. 
of the Barth. 

Geocentric 

Libration. 

Amount. 

Direction 

1889. 

Dec. 15 

00 

VO 

+ o ? 24 

0 

-711 

O 

.—6*71 

vo 

M 

1336 

16 

197-66 

0*21 

7'49 

6-83 

10-12 

132-6 

17 

20983 

' 0*18 

7’47 

6"6o 

996 

1316 

18 

222-00 

016 

7'02 

5'99 

9-22 

130-7 

19 

234-18 

0*13 

611 

501 

7-90 

129-5 

20 

246-37 

0*11 

4-80 

3-69 

605 

127-6 

21 

258-56 

0*08 

314 

2-09 

377 

123-6 

22 

270-75 

+ 0*06 

— 1-26 

-0-31 

1 29 

104-1 

23 

28294 

0*03 

+ 072 

+ 1-49 

r66 

334-2 

24 

2 95‘ 1 3 

4*0*01 

2-63 

3-18 

4-13 

320-4 

25 

307-32 

—0*02 

4*35 

4-64 

6-35 

3169 

26 

3i9-5o 

004 

5-76 

5’75 

813 

3151 

27 

331-67 

0*07 

678 

6-48 

9'37 

3139 

28 

343’84 

0*10 

739 

6-8i 

10-04 

3129 

29 

356-00 

-0*13 

+ 7-59 

+ 676 

1015 

311-9 

30 

816 

0*16 

7-40 

636 

975 

310-9 

3i 

20-31 

0*19 

687 

566 

890 

3097 

1890 

Jan. 1 

32-45 

— 0*22 

6-06 

4-71 

767 

308-0 


Errata in Gen . Tennant's paper , Vol . XLIX . No . 5. 

Page 280, 8th line from bottom, for “ fourth volume ” read 11 second volume.” 
„ 280, last line, for a 4- bt 2 ^read a + bt . 

„ 282, 15th line from bottom, for “ value of e ” read “ value of c 
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